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1 INTRODUCTION 
In some closed water bodies, the fluid flow tends to stagnate because of insufficient inflow and outflow. 
Hence, hydraulic characteristics are different from those of river or irrigation canals. When the water is 
undisturbed in a closed water body, the fluid is stratified based on vertical density distribution. In these 
bodies, the main fluid movement of the environmental substances in the water is caused by the convective 
flow based on thermal disturbance.  
On the other hand, water quality purification by use of an aquatic plant is proposed in a closed water 
body. The method is to purify the water quality by moving the nutritive salt out of the water body after 
being absorbed into aquatic plants in a closed water body. To make use of the method in a water body 
with floating aquatic plants, we have to transport the nutritive salt, which accumulates at the bottom of the 
water body, from the bottom to the surface of the water. When we apply aquatic plants for water quality 
purification in a closed water body, firstly, it is important for us to comprehend what the aquatic plants in-
fluence in the water body. 
In this study, we particularly focused on the change of the water environment due to the abundance of 
aquatic plants by a field observation. First, we conducted a field observation and evaluated the effect of 
aquatic plants on the underwater luminance. Being the most important factors in water quality, the change 
of water temperature and dissolved oxygen were measured. Also, we evaluated the effect of aquatic plants 
on the convection and the variation of water quality in a closed water body. 
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3.2 Changes in the water temperature and DO 
Figure 2 shows the changes in the amount of solar radiation and the changes of water temperature and DO 
at Point 3 (with an abundance of vegetation) and Point 4 (without an abundance of vegetation) from the 
24th of August to the 31st of August. It is understood that there is no little difference for water temperature 
between with and without an abundance of vegetation. On the other hand, although DO increased with the 
increase of the solar radiation at Point 4 without an abundance of vegetation, there was no significant 
change at Point 3 with an abundance of vegetation. The measuring of the luminance showed that about 
98% of the solar radiation was blocked under the abundance of vegetation; hence, the abundance of vege-
tation has a large impact on the variation of the DO. Also, the DO value was almost the same at night 
with radiation cooling, revealing that the fluid exchange was performed by thermal convection between 
the area with and without an abundance of vegetation. 
From the above result, it can be understood that the status of vegetation abundance affects the DO; 
therefore, the relationship between the daily accumulation of solar radiation and the incremental amount 
of DO was plotted in each vegetation abundant density in Figure 3. The incremental amount of DO to the 
daily accumulation of solar radiation decreased with the increase of the vegetation abundant density. That 
is why the water body is likely to be in a non-oxygenated state during the flowering period. 
 
 
Figure 2. The changes in the amount of solar radiation and the changes of water temperature and DO. 
 
 
Figure 3. The relationship between the daily accumulation of solar radiation and the incremental amount of DO. 
3.3 Changes in nutrients 
Figure 4 shows the changes of TOC, TN and TP for each week at points 1, 2, 3 and 4. This figure shows 
that there is an increasing trend in each point in the winter period after October. However, there was not a 
significant difference between Point 4 with an abundance of vegetation and any other measuring points. 
Therefore, the rate of vegetation abundance was calculated as the status of vegetation abundance for the 
entire water body during each month. Figure 5 shows the relationship between the rate of vegetation 
abundance and each water quality. From the figure, it can be seen that there is a negative correlation be-
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tween nutrients and the rate of vegetation abundance. That is because although the nutrients decreased 
due to the absorption and adsorption from the vegetation during the flowering period in the summer, these 
nutrients increased in reversal due to the elution from the bottom of the water body after the vegetation 
decayed in the winter. It is important that the vegetation should be reaped after flowering in the eutro-
phied water body. 
 
Figure 4. The changes of TOC, TN and TP. 
 
Figure 5. The relationship between the rate of vegetation abundance and each water quality. 
4 CONCLUSION 
A field observation was conducted in order to consider the effects of the abundance of aquatic plants on 
the water quality and water flow in a small water body, such as an agricultural pond. The following re-
sults were obtained: 
(1) The measuring of the luminance showed that solar radiation was blocked significantly due to the 
abundance of vegetation. This effect increased with the increase of the vegetation abundant density. 
(2) The fluid exchange was performed by thermal convection between the area with and without an abun-
dance of vegetation at nighttime. 
(3) Though the nutrients decreased due to the absorption and adsorption from the vegetation during the 
flowering period in the summer, these nutrients increased in reversal due to the elution from the bot-
tom of water body after the vegetation decayed in the winter. 
From the above results, it can be concluded that aquatic plants should be adequately controlled to exert its 
effect sufficiently on the eutrophied water body. 
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